The vertical geomagnetic cutoffs for cosmic-ray protons are presented for seven different energy intervals between 1.2 and 39 Mev. These data, representing approximately 160 passes through the cutoff, were taken during 1967 and 1968, between 408-and 912-km altitude, during times of K• < 1 +. These passes provide nearly an order of magnitude more data during geomagnetically quiet times than have been previously reported at even one of these energies. In addition, the energy resolution of the instrument was significantly better than that of previous instruments. With these data, we find that the measured invariant latitudes for the cutoffs are 3 ø to 5 ø below previous calculations. We were unable to find any correlation of these observations with any physical phenomenon, including DST or the sun-earth-dipole angle. HoweVer, these data do indicate that even during 'quiet' times there are temporal changes in the geomagnetic field that cause the cutoff to fluctuate by 1* to 2 ø.
vidual pulse-height analysis obtained during this particular pass was plotted as a point and was also assigned to one of the energy bins, as is indicated by the scale divisions on the ordinate (refer to Table I for the characteristics of these bins). Cumulative counts in each of these bins were also plotted in the upper half of the figure.
The cutoff for a given bin was defined as that latitude at which the rate in that bin was onehalf the polar rate (i.e., where the slope of the corresponding cumulative rate plot was onehalf its maximum). In practice, because of the sharpness of the cutoff, this particular definition this range is nearly Gaussian (FWItM 20%), and thus there is a small probability that these particles will have energy losses corresponding to bin 4. This distribution is due primarily to fluctuations in energy loss in D1, and to spatial variations in the depletion depth of that detector.
In the scatter plot of Figure 3 , there is also a hint of spatial structure of the flux at and above the cutoff. In some orbits, this was much more pronounced than it is here, and occasionally it caused some difficulty in the placement of the cutoff. Structure near the cutoff has also been observed even more clearly by Imho/ e• al. [1971] . We acknowledge its presence, but feel that it has not been a significant problem in our fina! definition of the cutoff. Were we in doubt for a particular pass, we excluded either the involved energy bins or the entire pass.
For the higher-energy bins, the major limitation to the precision with which the cutoff could Because the readout rate of the instrument was limited to 3.47 events/sec, it was possible in certain special cases for the saturation of this readout rate to be confused with the cutoff. We have considered this problem in detail, and find time for the probability that an event in a given bin would be selected for readout. In the vast majority of the passes, such information allowed us to obtain the actual geomagnetic cutoff. However, occasionally these saturation effects could not be unambiguously eliminated, and these affected data points were excluded from further analysis.
For each pass satisfying the above criteria, a cutoff time (UT) for as many as seven different energy bins was obtained. Interpolation of attitude and orbit information to this time provided each cutoff in each energy bin with an array of information representing the position and orientation of the spacecraft at that cutoff. These arrays were used in subsequent analysis. As an example, for a given time, satellite latitude, longitude, and height, we could then calculate the invariant latitude, MET, or the angle of the magnetic field relative to the instrument, using different geomagnetic field models. Similarly, we could obtain the dipole orientation relative to the sun-earth line.
We directed all our further efforts with these data toward finding a means of organizing them better. Since we wish to compare our data with trajectory calculations made in a static field, the data in the arrays described above were the result of passes initially selected for having Kp < 1'. The values for the parameters are given in Table 2 . Use of two frequencies in MET space Since changes in DST have been attributed to changes in the ring currents, and since we could not correlate DST with our data, we feel that whatever is causing these fluctuations resides outside the ring currents, further motivation for seeking the source of these variations in the tail current sheet. However, since the wobble of the dipole had so little effect, we further expect that this region is close enough to the earth so as to track very closely with the dipole orientation.
Attempts to treat this spreading as fluctuations about some mean curve in A-

SUMMARY
The cutoffs for vertically incident cosmic-ray protons with energies between 1.2 and 39 Mev have a dependence on invariant latitude, local time, and energy similar to that numerically calculated by Smart et al. [1969] , except that the observations lie generally 30-5 ø lower in latitude. We conclude that both this difference, and other features of the data, indicate that either the field model used by Smart et al. [1969] or the trajectory calculations need refining, particularly near the last closed field lines on the nightside. The discrepancy is not attributed to radial diffusion. Furthermore, much of the scatter in the data, particularly at midnight local time and low energies, is attributed to slow changes in the field with periods between a few hours and a day. We conclude that the source of these temporal variations lies relatively close to the earth, but beyond the ring currents.
